The volcanic island of El Hierro hosts the most southern and the most western points of Spain. As such, it served as Meridian to geographers since Ptolemy, until Greenwich took over that role. As the smallest of the Canary Islands and a UNESCOprotected biosphere reserve, it has largely escaped mass tourism. It should, however, attract those travellers who want to know how a future with 100% renewable energy is possible.
In 2011, the island's just over 10,000 inhabitants set out to completely decarbonise their electricity provision, a milestone which they attained last year. Five large wind turbines with a total capacity of 11.5 MW provide all of the island's electricity. A pumped-storage hydroelectric plant using the height difference of 700 metres provided by the island's volcano stores excess energy and fi lls in any gaps. Sea water desalination plants can also help the buffering by making use of excess electricity.
Installing this green energy infrastructure cost reportedly close to $100 million, i.e. $10,000 per head of the population, half of which was provided by the EU. Due to the high cost of shipping fuel to small islands, however, the savings will recoup the cost in a matter of years, after which the income from electricity bills will be fed back into the local infrastructure and economy. The next challenge the
Twenty-fi ve years of climate change failure
A quarter-century after the Intergovernmental Panel for Climate Change (IPCC) completed its fi rst assessment report, and two decades after the fi rst 'Conference of the Parties' meeting at Berlin, the world is no closer to averting catastrophic climate change. During this time, CO 2 emissions have only gone up and governments have relinquished regulatory power over companies. Therefore, campaigners are now targeting the companies themselves and calling for organisations to withdraw their invested funds from the fossil fuel industry. Michael Gross reports.
Meridian Island: The island of El Hierro, Spain, was once the westernmost point of the known world and thus the reference point for geographers. Now it is the largest landmass to produce its electricity entirely from renewable energy. (Photo: Carlos Teixidor Cadenas.)
Feature

R308
Current Biology 25, R301-R327, April 20, 2015 ©2015 Elsevier Ltd All rights reserved islanders have set themselves is to replace their 6,000 petrol-burning cars with greener alternatives, which they aim to achieve by 2020.
Following in the tracks of the smaller Danish island of Samso, El Hierro is now the largest landmass that gets its energy completely from renewable sources. This small success story begs the question -what is the rest of the world waiting for?
Twenty-fi ve lost years
This year marks a quarter-century since climate change was fi rst offi cially described as a serious problem in the fi rst IPCC assessment report. There have been 20 meetings in the Conference of the Parties series, where signatories to the United Nations Framework Convention on Climate Change (UNFCCC) -which was agreed at the Rio Earth summit in 1992 -try to come up with an agreement that actually changes something.
It started with the Berlin Mandate (COP1), peaked with the Kyoto protocol (COP3) and arguably died of disappointment with the Copenhagen Accord (COP15). And during this time, the emissions of greenhouse gases have gone up by 60% (1990 to 2014) , and the carbon dioxide concentration in the atmosphere measured at Mauna Loa, Hawaii, has increased from 355 to 400 ppm (the pre-industrial level was 280 ppm). In December, delegates at COP21 at Paris will again try to negotiate a solution, but it is becoming increasingly doubtful if this political process will ever achieve anything.
Why has our civilisation so spectacularly failed to address this urgent problem? How did we manage to waste 25 years in which we should have changed course fundamentally?
As Naomi Klein has pointed out in her book This Changes Everything: Capitalism vs. the Climate and in numerous accompanying press interviews, it was a rather unfortunate coincidence that climate change was recognised at the same point in history when the communist block collapsed, western countries decided to unburden their corporations of most regulations and notions of responsibility, and China joined in the globalised quest for unbridled economic growth.
In the 1970s, when the main pollution concerns were toxic gases like nitrogen oxides and sulphur dioxide, state legislations forced the industries to change their ways. Thanks to the market liberalisation and globalisation starting in the 1990s, corporations are now more powerful than nation states. Governments can't even force corporations to pay their taxes, let alone to change their business model to a more sustainable one.
Another part of the problem can be traced back to an earlier turn of history, namely the US presidential election of 1980, which placed environmental issues in the corner of the political left, creating a new polarisation of the issue. In 1970, for instance, Nixon had set up the Environment Protection Agency (EPA) with bipartisan support, just after the fi rst Earth Day was held. Later, he lost interest in environment issues as he didn't feel that they gained him much political support, and then he had other problems to worry about.
After the report of the Club of Rome (The Limits to Growth) and the 1973 Arab oil embargo, came the Carter presidency, while the prominent ecologist Paul Ehrlich predicted global disasters as a consequence of population growth. Carter heeded Ehrlich's warnings that resources are limited and we need to use them sparingly. In the 1980 election, Reagan was able to unseat Carter by telling voters what they wanted to hear, namely that they live in a land of plenty and shouldn't worry about resources or the environment. Since then, the US political right has tended to ignore warnings from concerned scientists, most crucially those coming in since the late 1980s about climate change.
In the 1990s, when the scale of the problem became apparent, there was no quick fi x that could have turned around the fossil-fuel use of the global economy. The solar panels available back then were notoriously expensive and ineffi cient and the engineering expertise for large-scale wind generators was still in its infancy.
Since then, however, progress in electronics manufacturing and in fundamental photovoltaics research has led to massive improvements in the effi ciency of solar generation, and the rising volume of production has brought the prices down. The rare examples of state intervention, such as Germany's feed-in tariffs for small-scale renewable generation introduced in 2000, have shown that policies can have signifi cant effects.
At the same time, manufacturers of wind turbines have learned how to build larger and more effi cient versions. Between them, these two renewable energy forms alone, coupled with a pumped-storage hydroelectric plant like the one in El Hierro, could provide There is no fundamental technical problem any more. The switch to renewables is simply not happening because the whole energy infrastructure is geared for fossil fuels and sticking with these is more profi table for the large corporations in the short term. So much more profi table, in fact, that some of them have closed down or sold off their modest renewable energy subsidiaries, as Shell did in 2009, or stopped investing in renewables like BP, which recently appears to have adopted a wait-and-see approach.
Unburnable carbon
Politicians thinking in four-or fi ve-year election cycles, companies chasing quarterly profi ts, stock markets that create or burn paper fortunes in split seconds -they all have failed to recognise a fi nancial risk that operates on the timescale of decades and will eventually annihilate all their best-laid plans.
Jeremy Leggett is a former oil geologist who turned solar entrepreneur. He has kept saying since the 1990s that much of the known reserves of fossil fuels have to remain in the ground if we want to avert catastrophic climate change. As of 2011, the proven reserves of fossil fuels were fi ve times more than what we can burn without exceeding the 2°C warming limit of the Copenhagen accord.
This means that 80% of the reserves are 'unburnable' carbon. In economic terms, investments that are now being made to extract, ship, and burn these resources, will become 'stranded assets'. Alternatively, if they are going to be used, other economic assets, like the city of New York, will become submerged under the rising sea levels. Neither of these options makes much economic sense for the long term, but still investment in the exploration and extraction of unburnable fossil fuels continues.
In his recent book The Energy of Nations, Leggett summarised the recent developments in the energy world and compared them to the parallel unfolding of the fi nancial crisis, which has taught us that companies "too big to fail" can and will get things spectacularly wrong. He warned that the risk blindness that brought down the fi nance world could also let the energy industry fail.
Of fi ve systemic risks which politicians and the fossil fuel industry have been studiously ignoring, Leggett considers the lability of the fi nancial system and the unsustainability of the oil industries the most immediate threats. Our future, he argued, depends on which of the two will collapse fi rst.
Apart from producing solar cells and writing books about energy policy, Leggett has also helped to set up a think tank, Carbon Tracker (http:// www.carbontracker.org/), which aims to provide fi nancial advice taking into account the problems and liabilities of the unsustainable investment in fossil fuels, which Leggett refers to as the carbon bubble. Ultimately, the message to investors is that investing in fossil fuels is not only harmful to the environment but also a major fi nancial risk in the long term. Only in February this year did Shell and BP give in to shareholders' demands and agreed in principle to disclose fi nancial risks arising from climate change.
Divest now
Climate campaigners have also learned to follow the money and realised that only fi nancial arguments will divert economic decisions from their current course towards disaster. Much of the investment comes from organisations like pension funds or universities, each with a multitude of members who may not want their organisation to invest in the destruction of our environment.
The idea to encourage organisations to divest their funds from fossil fuel interests has gained broad support in recent years. Universities including Glasgow (UK) and Dayton (Ohio, USA) have already started to withdraw their funds from oil companies. At other universities including Oxford and Harvard, students and staff are campaigning for their institutions to follow suit. Harvard activists are planning a 'Harvard Heat Week' from April 12 th to 17 th (http://divestharvard. com/).
At Oxford, which has a £3.8 billion endowment, the initiative has made it to the agenda of the governing body, which debated the issue on March 16
th , but deferred a decision to May. In a statement responding to the deferral, campaigners have expressed disappointment over the delay, but showed confi dence that the calls for divestment will only grow louder. "The Oxford University Divestment Campaign has widespread support, including 29 college common rooms, offi cial endorsement from Oxford University Student Union, over 100 academics and more than 550 alumni, who have pledged not to donate to the University unless they divest," the group The UK newspaper The Guardian has recently launched a major campaign to lift climate change to the top of the agenda under the slogan "Keep it in the ground". In a video message published by the paper, Naomi Klein has argued that the current plunge in oil prices provides opportunities to change course. "Low oil prices means that we can introduce a fair and meaningful carbon tax, something that is much harder to do when petrol is expensive. And if we don't do it, well, low oil prices will just encourage more dirty consumption," Klein said. "Now is the perfect time to unite behind demands to keep it in the ground," she concluded. "Let's turn this shock into the shift we need."
As part of the campaign, the paper has called for the world's two largest independent research funding organisations, the Wellcome Trust and the Bill and Melinda Gates Foundation, to divest from fossil fuel interests. Prominent scientists including Anne Glover, a former chief scientifi c adviser to the European Commission, and Robert May, the former chief scientist of the UK government, have backed the appeal. The Guardian reported in March that more than 200 organisations have now signed up to the global divestment movement.
The expectations are especially high for science organisations, as the argument for acting on climate change is based entirely on scientifi c results and has to be defended against a strong opposition from people with anti-science belief systems, such as Republicans in the USA. Much of the problem has ended up being a debate about whether or not the general population should trust scientists or not. In this situation, it would really help if scientists and their organisations were also seen to act according to their beliefs.
In this spirit, Corinne Le Quére and colleagues from the Tyndall Centre for Climate Change Research at the University of East Anglia, Norwich, UK, have investigated the travel habits of scientists and asked if the traditionally high number of fl ights taken by active researchers could be reduced without damaging the progress of science.
In a preliminary working paper published in March (http://tyndall. ac.uk/sites/default/fi les/twp161.pdf), the researchers acknowledge the advantages of face-to-face meetings at international conferences, but argue that electronic alternatives can provide other equally important benefi ts, such as widening access. They fi nd that there are "no clear obstacles to justify an exemption for the research community from the emission reduction targets applied elsewhere." The authors conclude "that the research community needs a roadmap to reduce its emissions following government targets, which ironically are based on fi ndings of the research community."
Vanishing islands
While the island of El Hierro holds up a beacon of hope for a more sustainable future, other islands are already confronted with the reality of climate change and rising sea levels. Warmer waters in the tropics make storms more powerful, and the cyclone Pam, which devastated Vanuatu in March, is only the latest example of a type of natural disaster that is becoming commonplace.
Other islands in the south Pacifi c are likely to disappear below the waves even if the warming is stopped at 2°C. This is why the Alliance of Small Island States (AOSIS), also established in 1990, has been calling for a 1.5°C limit instead of the 2°C one. However, even the higher limit is increasingly seen as optimistic, as a warming of 4°C by the end of the century appears more likely (Curr. Biol. (2010 .
It would take a lot more divestment from fossil fuels, a lot more political will from all governments, and a major miracle at this year's COP21 meeting at Paris to save the low-lying islands. Essentially, the whole world would have to follow the example of the good people of El Hierro.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk Vernon Mountcastle, born in 1918 in Shelbyville, Kentucky, was one of the giants of modern systems neuroscience who will be remembered for his groundbreaking research centered on the topics of perception and cognition. His impact on the fi eld of neuroscience has been profound, not only for the discoveries he has made but also for the key role he has played in the founding, promoting, and nurturing of the fi eld through training and service. He has been referred to by some as the father of neuroscience, and long-time Hopkins professor Sol Snyder credits him with producing "the fi rst functional map of the neocortex" (NY Times, Jan. 17, 2015, B. Carey).
Mountcastle is best known for his revolutionary discovery of the cortical column as the basic building block of the cerebral cortex. This was a fi nding he made early in his career with wideranging implications. However, he also pioneered two other major avenues of discovery in cortical neurophysiology: the elucidation of the neural codes of somatosensation; and the discovery of the workings of the posterior parietal cortex as a bridge from sensation to action. He has cited his work in the parietal lobe as his most satisfying contribution to the study of brain function. He published his discovery of the columnar organization in somatosensory cortex in 1957; this study was performed in cat, but he soon replicated the fi nding in non-human primates with the help of Tom Powell, a visiting anatomy professor from Oxford with training as a neurosurgeon.
Mountcastle had received his MD from Hopkins in 1942, and had completed his surgical internship under famed Chief of Surgery, Alfred Blaylock. Mountcastle too had been preparing to enter a neurosurgery residency when World War II intervened. He joined the US Naval Amphibious Forces and served in a medical capacity for three years in Italy and France. Upon his return in 1946, the Hopkins neurosurgery program was Obituary
